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Influence of aging on corrosion behavior of 2195 AL Li alloy
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Abstract: Intergranular corrosion and exfoliation corrosion behavior of 2195 AFLi alloy with different aging treatment
schemes were studied. The results show that the naturally-aged 2195 alloy has the best intergranular and exfoliation corro-
sion resistance. T he intergranular and exfoliation corrosion are accelerated with prolonging the increasing aging time at 160
C, which is in accord with the results of polarization tests in IGC solution. Microstructure observations show that the
main precipitate of 2195 AFLi alloy is T phase. With the aging time increasing, T | phase coarsens, and precipitate free-
zone( PFZ) and equilibrium phases are observed along grain boundaries. It is shown by operrcircuit potential measurements
that the operr circuit potentials of PFZ and T | phase are more negative than that of Al matrix. They act as anodes in cor
rosive media and dissolve preferentially. T hese cause the intergranular and exfoliation corrosion of 2195 alloy. Compared
with the peak-aged alloy, the over-aged alloy contains more equilibrium phases at the grain boundaries and wider PFZ,

and thus suffers from faster intergranular and exfoliation corrosion.
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Table 1 Heat treatment schedule of 2195 alloy

Natural Under Peak Over
aging( NA) aging( UA) aging( PA) aging( OA)

504 C,30 min, 504 C,30 min, 504 C,30 min, 504 C,30 min,
WOQ+ RT for WO+ WO+ WQ+
160 C,20h 160 C,60h 160 'C, 80 h

one month

WQ —Water quenched; RT —Room temperature

fi 8] JG3 il (IGC) #%& GB7998 —87 bR kAT, W
WAKZE A 0.5 mol/L NaCl+ 0. 1 mol/L HCl, %
RS RPETALEE 2 500 mL/ dm?,  S256 5 5 1R #F
7E(35 1) 'C, RN 24 h. ZHIAFEZL 30%
HNO; ¥R, 280K e fa T, kB A iy
[0, RS ARRRE, 764 AH B T W s LR A
SR i ] FE b R 40

FITE S il ¥ ASTM G-34-79 A UEREAT, ¥ WA
%4 EXCO %W (4 mol/L NaCl+ 0. 1 mol/L HNO;
+ 0.4 mol/ L KNO3), WA S5 A 1
500 mL/ dm®, SEEUEE K (25 £ 3) C, 45T JEM
J5 5, 24 1 48 h [AIWTANEE, H7ERAE B TlUiE R 1 &
Ve R =) Ja B = TGS, X I ASTM G-34-79
P, 0 B R A AT PR . VERAR S N —E W
SR P—Sih; EA ~EB-EC ~ED A& #I7% /%
THZE N

Ak il 2 iR AE Solartron 1287 Hi A 2 M3 (X
AT, SRR A R B AR, A H IR AR
(SEC) fES L Hitl, WA R R EXCO W, 5%
R ELRFRAE 25 CAA .
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WA 1/3 TR AN 2/3 HEER AW (R E)),
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Fig. 1 Polarization curves of 2195 alloy with
different aging treatment states
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Table 2 Corrosion parameters of 2195 alloy

with different aging treatment states

Aging o v Jeon/ R,/ Y/
state - (Arem™ %)  (Qeem?)  (0.025 mmea )
NA -0.6309 0.000418  62.2065 179.72
UA  -0.6558 0.000909  28.6100 390. 77
PA - 0.6928 0.001235 21.061 1 530. 84
OA -0.7026 0.001 401  18.561 9 602. 31

i 2 T S DL H KNS — B0 R P BT, T U i 2 A i I
SSCRE b R THTY FL 1 5 17 20 A 5 SR IR 8 T . A<
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el ih 2 [l R IR 08 — B0 .

2.3 FVEEM
FZ I ASTM G-34 VF 28 b U X 2 i AF 17 % 55 1ol

FEYIET S R T AT VP . I IR AL EE T DL
H, 76 EXCO Wl E it fEd, BRI R
A LB B ik, RO OIS FE R I AU
T, JRRER I R E K, AR N 0 R
Tk B BKORE A E EXCO ¥ R AR R, HLH
CEOEY R S R MU, RO T IR
T JOT TR FE W A B AR I AR RIS B0IR S ) 7
LU LA, Ik I ZBOIR AR i 1) R S ol R R )
SRR, B 72 h S5k I RO S R ok 4%
HROLIEP T ECH . KBRS TRHEME 24 h
48 h JE eI FE il = ) AR o SR T B SR
FH 3, BmEgred Rtk 3.

i 3 FR 3 ATRAVEE, 2195 &R %
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TEIE S B N LSRG 4 & I RCIRAS T I A
ZURIL, ARNBIRET, 2195 & RmAHAEIR §
M, FEAT L 8/ B (ALLi/ AlsZr) 8 & Mk 747
H(E 4(a)), RILHEBHEFNHA . KBRS
T, SAE M NER T AT H (B 4(b)), RS

B2 2195 & AN RN RCIRZS T A 18] b i i 2 2%
Fig. 2 Sectional microstructure of 2195 alloy with

different aging treatment states after intergranular corrosion
(a) —Naturakaging; (b) —Underaging; (c¢) —Peak-aging; (d) —Overaging
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Fig. 3 Surface morphologies of alloy after immersed for 24 h and 48 h

(a) —Naturakaging, 24 h; (b) —Underaging, 24 h; (¢) —Peak-aging, 24 h; (d) —Overaging, 24 h;
(e) —Naturalaging, 48 h; (b) —Underaging, 48 h; (c) —Peak-aging, 48 h; (d) —Overaging, 48 h
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Table 3 Corrosion ratings of alloy immersed for various time

24 h

48 h 72 h

Aging state

With corrosion Without corrosion

With corrosion

Without corrosion With corrosion Without corrosion

products products products products products products
NA N N N N N N
UA P P P P P P
PA EA EA EA EB EB EB
OA EA EA EB EB EB EC

WL E AT O M, A AR T b
V) K ToHT B (PFZ) . WEE R BCIRET, 2195 64
i AT AR R BR T AH, 5REBREMEL, T,
FHASKHAR K, BR T T4 #HAN, IEWTLUE B AH B H
HHI O #, B O AMBEWEDST T M MR
PSEIATE L D S| NG - 2 R VA 1165 o R AR
FH, TENE TS T o At A 55 0T 0B 2 K JE AT H s (1
4(c))  FE AT, 2195 G4 AT HIK T,
IR O AHBE— Sk, A0 % BT, 5 e T
Ft A RKER Ty M, [FIRE KA B 5 Bk
AT LUE BIAIE S A IACIR T2 AH, 75 5 A ESE
SYARER Ty A5 AT I PAT T dn A JEAT i, Hg
INRCRAAH L, Jor A B AR SE( & 4 (d)) .

3 sir5itie
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A, RIS BORA AT AN T AR O AR, X
FOIRZST, IR DLW Sl B0 ey ATt A . ol X 2
WAT ARG /NTT A 53 0 A, EJR B b 3 2RI
AR

B I %I B) B EKC, 2195 & <6 B R
KAV RN, WA LA RKERFEMATL, JFR
TERCU] 2 10 R AT Y, SRS e B,
O SR ) R R S RN, = B
AL AR ZE R IR Rk, & SR g o i
I IR A T AR B B B S R o B PR AL R AR
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Fig.4 TEM microstructures of 2195 alloy

with different aging treatment states

(a) —Naturakaging; (b) —Under aging;
(c¢) —Peak-aging; (d) —Overaging
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Fig. 5 Openrcircuit potentials of T ; phase,

PFZ and a(Al) in different media
(a) —IGC solution; (b) —EXCO solution

fi(- 0.74~ - 0.76 V) Btk PFZ B 7F % FL A7 ( -
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